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Abstract: An increasing number of 
publishers and funding agencies 
require public data archiving 
(PDA) in open-access databases. 
PDA has obvious group benefits 
for the scientific community, but 
many researchers are reluctant to 
share their data publicly because of 
real or perceived individual costs. 
Improving participation in PDA will 
require lowering costs and/or in- 
creasing benefits for primary data 
collectors. Small, simple changes 
can enhance existing measures to 
ensure that more scientific data are 
properly archived and made pub- 
licly available: (1) facilitate more 
flexible embargoes on archived 
data, (2) encourage communication 
between data generators and re- 
users, (3) disclose data re-use eth- 
ics, and (4) encourage increased 
recognition of publicly archived 
data. 



Good science relies on transparent, 
reproducible results, and scientific data 
are often collected with public funds [1—3]. 
For these reasons, funding agencies, pub- 
lishers, and researchers are increasingly 
encouraging public data archiving (PDA) 
into open-access databases [1—8]. It is 
widely accepted that the benefits of PDA 
to the scientific community greatly out- 
weigh the costs [6-10]. However, deci- 
sions to archive data are currently made 
by individual researchers, and it is less 
obvious that the benefits of PDA outweigh 
the costs for all individuals [10]. This 
probably explains why PDA is far from 
universal in the biological sciences (e.g., 
[11,12], but see major initiatives in 



The Perspective section provides experts with a 
forum to comment on topical or controversial issues 
of broad interest. 



genomics [13]), and why many researchers 
still harbour concerns about making their 
data publicly available [10,14—17]. This is 
particularly true in fields such as ecology 
and evolutionary biology, where datasets 
are often complex, have a long shelf life, 
and can be used to test multiple hypoth- 
eses [3,7,18] (Figure 1). The benefits of 
data sharing have been extensively dis- 
cussed [1,3,5,7,10,19], but the real and 
perceived costs have received far less 
attention in the literature. Acknowledging 
and discussing how to ameliorate these 
costs is critical to promoting PDA in all 
disciplines. Here, we hope to stimulate 
discussion by briefly reviewing the costs 
and benefits of PDA and suggesting 
practical solutions to reduce the costs 
and increase the benefits for individual 
researchers. 

The value of PDA can be viewed either 
from the perspective of the scientific and 
broader community as a whole (group), or 
from that of individual researchers. Group 
benefits are substantial and have driven 
the formulation of policies aimed at 
establishing a culture of data archiving 
and sharing. PDA increases data preser- 
vation by avoiding losses from hardware 
malfunction or obsolescence [7], or from 
researchers moving on to different projects 
or retiring. PDA also encourages good 
metadata production to ensure that data- 
sets are interpretable [8]. In turn, open 



access to data increases the ability to 
evaluate and reproduce studies [1,9,10], 
encourages a stronger sharing culture [5], 
improves the return per research dollar 
[10,19], and increases opportunities for 
teaching and learning [7,10]. Currently, 
group costs include the financial costs of 
maintaining public databases such as fig- 
share, Dryad, TreeBASE, and GenBank 
[7,20] . Potential future costs might arise if 
large amounts of freely available primary 
data online lead to the publication of 
misinterpretations of datasets, which is 
more likely when the intricacies of data 
collection and biological considerations 
are difficult to convey in metadata files 
[21]. Additionally, spurious conclusions 
may arise because of type I errors from 
data dredging (i.e., exploratory analyses) 
and subsequent publication bias [22]. 
Finally, if data re-use has perceived 
advantages over collecting primary data 
for individual researchers (see below), this 
could decrease the overall amount of 
primary data collected and potentially 
create long-term group costs. 

At the individual level, there are various 
benefits to PDA for researchers who 
collect primary data. These include in- 
creased citation of the original study and/ 
or of the archived datasets [7,23], recog- 
nition through metrics such as "alt- 
metrics" [24] and the proposed new Data 
Usage Index [25] and "data deposition" 
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Figure 1. Researchers can be reluctant to share their data publicly because of real 
and/or perceived individual costs. Illustration credit: Ainsley Seago. 
doi:10.1371/journal.pbio.1001779.g001 



metric [16], potential co-authorship of 
new studies [7], improved data manage- 
ment requirements (which ultimately make 
it easier for researchers to re-use their own 
data) [7,10], and prizes for pursuing "open 
science" initiatives (e.g., the ASAP award, 
http://asap.plos.org). Individual costs in- 
clude the time required to generate 
appropriate metadata and data descriptors 
to facilitate re-use [7,9], the modest 
financial costs of submitting data to some 
archives [26], and the need to monitor 
how one's data are used (e.g., [27,28]) 
because of concerns regarding misinter- 
pretation of data by researchers with less 
experience with the study system [29]. In 
our experience, however, individuals are 
most concerned about the loss of priority 
access following PDA, which could gener- 
ate competition with others when con- 
ducting subsequent analyses (see 
[3,16,17,30]). Many individuals judge that 
the benefits of PDA, such as an increased 
citation rate for an initial paper [31], will 
not compensate for the future publications 
lost by renouncing priority access to the 
data they collected [32] — the fear of being 
"scooped". Given intense competition for 
grants and academic positions, where 
publications are the major currency for 
assessing performance [20,21], it is ratio- 
nal for an individual to make decisions 
that primarily maximise his/her publica- 
tion rate rather than maximising the 
benefits for science at large [20,32], and 
there is therefore substantial risk of these 
concerns affecting rates of PDA. 

Many journals and funding agencies 
(e.g., the National Science Foundation 
[US], the National Institutes of Health 



[US], the Natural Environment Research 
Council [UK]) now require PDA follow- 
ing publication [7,33] — for specific poli- 
cies of journals and funding agencies see 
[33-35]. This requirement provides an 
effective "stick" [36], but authors who are 
concerned about PDA can simply avoid 
these journals, or can archive data in a 
way that makes them difficult to re-use. 
Currently, most journals do not police the 
quality of archived data [36,37], making it 
easy to circumvent the system if desired 
(e.g., by not archiving data at all or by 
archiving either incomplete data or data in 
inappropriate formats) [16,17,38]. Unfor- 
tunately, in biology, the concerns regard- 
ing PDA are possibly strongest for large- 
scale studies conducted over multiple 
geographic locations, seasons, or years, 
which require substantial financial and 
logistic resources (e.g., those in ecology, 
evolutionary biology, and climate change 
science). These datasets may be vital for 
elucidating trends in species distributions, 
phylogenetic relationships, or selection 
pressures through time, as well as the 
wider effects of climate change, habitat 
loss, and invasive species [18,39]. Where 
such data involve large teams of research- 
ers, additional concerns arise as to overlap 
of data re-users' activities with ongoing 
work, particularly by graduate students. 
PDA of these data is costly for authors in a 
system that requires rapid release into the 
public domain (e.g., figshare offers no 
embargo option), making it difficult for the 
original authors to reap sufficient rewards 
(i.e., publications) for their substantial 
initial investment in data collection. Con- 
sequently, many valuable datasets are 



improperly archived or not archived at 
all (see [16,38]), and therefore never enter 
the public domain. 

A slight shift in the protocols for the use 
of public data could complement existing 
measures to promote PDA by lowering 
costs and increasing benefits for individual 
data collectors. In essence, more (or larger) 
"carrots", not "sticks", are needed to 
increase participation in PDA [40]. Our 
proposed measures are four-fold: (1) facil- 
itate more flexible data embargoes, (2) 
encourage better communication between 
data re-users and data collectors, (3) 
disclose data re-use ethics, and (4) encour- 
age the recognition of publicly archived 
datasets by academics, funding bodies, and 
hiring committees. 

Facilitate More Flexible 
Embargoes on Archived Data 

By default, public repositories release 
archived datasets when an article is 
published [7,8]. However, in adopting 
the Joint Data Archiving Policy (JDAP) 
[33], the American Genetic Association 
(which publishes the Journal of Heredity) 
emphasised the importance of the "right of 
first use" by data providers, given the 
substantial investments of individual re- 
searchers in generating and curating 
datasets [41]. This right can be facilitated 
by embargoing data for a certain period. 
The question then becomes: how long is a 
reasonable embargo? Some journals that 
follow the JDAP allow data to be placed 
under embargo for up to a year [8,2 1] . For 
example, 7.4% of authors that archived 
data in Dryad prior to September 2013 
chose a one-year no-questions-asked em- 
bargo when this option was available 
(Figure 2) [42]. Longer embargoes can 
be obtained upon appeal to editors, but 
currently, anything longer than one year 
requires special agreement. A recent 
analysis of re-use of gene expression data 
suggested that a two-year embargo is 
sufficient to outlive most re-uses of pub- 
lished data by the original authors [31]. 
Arguably, however, this time frame is too 
short for many subdisciplines of ecology 
and evolution (e.g., with field data col- 
lected across multiple years and datasets 
with multiple potential uses), where data 
less often become obsolete due to new 
technologies, and where records collected 
years or decades previously may still be re- 
used (e.g., [43]). In such cases, embargoes 
of up to five years may be more appro- 
priate to allow data generators sufficient 
time to use the data fully for their planned 
purpose. Examples could include when a 
project involves an extensive period of 
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Figure 2. Embargoes chosen by Dryad data authors. (A) Embargo selections of Dryad data authors for the 10,108 files in Dryad (http:// 
datadryad.org/) deposited from inception to September 20, 2013. Data include only datasets related to articles published in journals for which the 
authors had the option of selecting an embargo. (B) Long-term embargoes (>1 year) by journal that granted them. Data were obtained from [42]. 
doi:10.1371/journal.pbio.1001779.g002 



data collection followed by, or concurrent 
with, analysis and publication of several 
aspects of the data; when the data 
collectors intend to extend a dataset to 
include additional species, seasons, years, 
etc.; when the data constitute a significant 
portion of a student's dissertation; and 
situations such as interruption of research 
due to parental or sick leave. Readily 
granting embargoes of up to five years in 
such cases could reduce the motivation for 
avoiding proper archiving of complete 
datasets, and thereby increase participa- 
tion in PDA. 



To assess current policies on embargoes 
in data archiving, we conducted an infor- 
mal survey of journals that follow the JDAP 
[44]. Of the 33 journals contacted, 21 
responded. All but one indicated that 
requests for extended embargoes are cur- 
rently rare: authors ask for embargoes 
exceeding one year in less than 1% of 
cases. The opinion of editors on extended 
embargoes varied. Four cited "sensitive" 
data as the only reason for embargo 
extensions (e.g., endangered species loca- 
tions, commercial clauses, human subject 
data); one journal, according to the editor, 



requires authors to seek approval from 
funding agencies before the journal grants 
extended embargoes. Three journals had 
very positive views towards extending 
embargoes, for example, stating that any 
reason authors make is a good one; only 
one journal had a formal policy on 
extending embargoes up to five years when 
such embargoes supported PhD research, 
long-term datasets, etc. Overall, the editors 
who responded to our survey were recep- 
tive to longer embargoes where sufficient 
justification could be given. Requesting 
longer embargoes could therefore ease 
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one of the most significant concerns 
regarding PDA: having priority access to 
data for sufficient time to generate addi- 
tional publications using the same data. 

Offering longer embargoes need not 
impede data sharing if most authors 
continue to opt for shorter or no embar- 
goes (Figure 2). Authors opting for a 
longer embargo period could be required 
to release metadata, with encouragement 
for interested data re-users to contact them 
directly to request access to datasets prior 
to the embargo expiry (see the next 
section). The TRY Plant Trait Database 
is an excellent example of how metadata 
can facilitate data sharing of private or 
embargoed data (http://www.try-db.org). 
Clearly, open data are preferable to 
embargoed data, but properly archived, 
searchable data under a temporary em- 
bargo are better than un-archived data 
that will never become open. 

Encourage Communication 
between Data Generators and 
Re-Users 

We need to encourage a culture of, and 
an agreed-upon etiquette for, communi- 
cation between data collectors and data re- 
users. In a recent case, an unfortunate 
situation arose in which sequences placed 
in the Global Initiative on Sharing Avian 
Influenza Data (GISAID) database were 
unwittingly used before the original re- 
searchers had submitted their own paper. 
Fortunately, the problem was rapidly 
resolved by open and reasonable discourse 
[45]. Basic etiquette and open communi- 
cation also help to avoid duplicated effort 
between data collectors and re-users. Of 
equal importance, good communication 
reduces the risk of alternative interpreta- 
tions of data being published by research- 
ers with widely different degrees of knowl- 
edge of the study system. This concern is 
particularly relevant for extensive datasets 
from complex ecological systems (e.g., 
[27,28]). Good communication also has 
the mutually advantageous benefit that it 
often facilitates new collaborations: most 
data collectors are likely to be pleased to 
hear suggestions for novel ways to use their 
hard-earned data. 

Good communication is the responsi- 
bility of all parties, and sensible guidelines 
have been proposed. White et al. suggest 
nine simple ways to facilitate data re-use 
by making data understandable, easy to 
analyse, and readily available [46] . If data 
collectors wish to be informed of further 
uses of their archived data, a request to be 
contacted should be included with the 
archived files. Those re-using data are also 



encouraged to offer co-authorship of any 
resulting papers if the data provide a 
"non-trivial" input to the new project [7]. 
Arguably, data that have been carefully 
collected, managed, and archived are 
themselves a "non-trivial" contribution if 
they constitute a sizable portion of the data 
used for a publication. However, offering 
co-authorship will obviously be challeng- 
ing in many cases — especially if the 
original study has multiple authors, or if 
a dataset integrates pre-existing data [21]. 
Clearly, there is a need for consensus 
ethical rules for co-authorship attribution 
when an analysis uses data from multiple 
studies (e.g., a meta-analysis or synthesis 
article) [47] . Further discussion is required 
to establish workable guidelines [21,45], 
but in principle, the problems are no more 
intractable than many that arise over 
authorship of primary data papers (see 
[48]). As a useful starting point, Duke and 
Porter suggest four criteria that must be 
met for data providers to merit co- 
authorship: the data are integral to the 
analysis, the data are novel or unique, the 
data provider is willing to share author- 
ship, and the data provider is able to 
participate [21]. 

Disclose Data Re-Use Ethics 

Ultimately, measures that reduce con- 
flict among parties early on in the data 
sharing process will promote PDA. Pub- 
lishers have a key role to play in 
establishing cultural norms for data re- 
use [4,7]. One measure is to require 
ethical statements about data re-use. 
Many journals currently require state- 
ments about author contributions, con- 
flicts of interest, and animal ethics approv- 
al. Journals could similarly require 
disclosure of the details of data re-use: a 
brief summary of any effort made to 
contact the primary researchers, their 
response, and any discussion about results, 
interpretation, co-authorship, and consent 
of re-use of any data under embargo. 
Journal editors could also consider offering 
data generators the option to review any 
paper using their data or to publish a 
response, with these policies being clear to 
data re-users on submission of a paper. 
Similar procedures could apply to grant 
applications to funding agencies. 

Encourage Increased 
Recognition of Publicly 
Archived Data 

Following any embargo period, ar- 
chived datasets generally enter the public 
domain under the Creative Commons 



Zero license [49]. The Creative Commons 
Zero license does not legally require data 
to be cited when re-used [50]. Adequate 
recognition of PDA therefore relies on 
scientific ethics and good practice — citing 
open datasets is one of the best ways to 
reward their publication and encourage 
participation in PDA. Journals can directiy 
contribute to this if their instructions to 
authors require citing both the dataset and 
the original article in studies that use 
publicly accessible data. For example, 
phylogenetic studies using sequence data 
from GenBank are encouraged to cite 
originating papers in addition to accession 
numbers [16]. In practice, this is challeng- 
ing because journals often restrict refer- 
ence lists, and references in supplementary 
information are not indexed by the main 
citation services. Because of this, we 
reiterate a recent call for citation services 
to recognise references in supplementary 
information [51]. 

Ultimately, encouraging funding bodies 
and employers to recognise data-use 
metrics will be fundamental to increasing 
individual-level incentives for PDA. Reas- 
suringly, some funding bodies already 
have policies that recognise "altmetrics" 
[52] and research outputs such as datasets, 
software, code, and patents [24]. Recog- 
nition of publicly archived datasets would 
also be enhanced if academics routinely 
included information about their pub- 
lished datasets in their curriculum vitae. 
This effort will be helped by recent 
initiatives such as ORCID (http:/ /orcid. 
org/), which collects information on pub- 
licly archived datasets in the figshare 
database (http:/ /figshare. com/). Integra- 
tion of data from other repositories such as 
Dryad and GenBank would facilitate 
quantification of the impact of each 
researcher's publicly archived data. Im- 
portantly, the recent San Francisco Dec- 
laration on Research Assessment makes 
key recommendations for improving the 
way individual scientist's research outputs, 
including datasets, are evaluated [53]. 

In conclusion, the trend towards PDA 
and greater data sharing has many 
benefits, but it also generates tensions. 
Meaningful solutions require frank ac- 
knowledgment of the potential differences 
between the interests of individual re- 
searchers and those of the broader scien- 
tific community. We hope that research- 
ers, publishers, and database managers 
will consider these issues when deciding on 
the best practices for PDA. 

Acknowledgments 

This communication arose out of numerous 
discussions with many colleagues. In particular, 



PLOS Biology | www.plosbiology.org 



4 



January 2014 | Volume 12 | Issue 1 | e1001779 



we thank L. Holman, J. S. Keogh, A. Cockburn, 
and J. Pemberton, the Evolutionary Ecology 
Reading group at the Australian National 
University and the 2011 Wild Animal Model 
Biennial Meeting. Todd J. Vision and Mark 
Hahnel provided helpful comments on an earlier 
version of this manuscript. We also thank Ainsley 
Seago for her fantastic illustration. 

References 

1. Molloy JC (2011) The open knowledge founda- 
tion: open data means better scienee. PLoS Biol 9: 
clOOl 195. 

2. Guttmacher AE, Nabel EG, Collins FS (2009) 
Why data-sharing polieies matter. Proc Nad Aead 
SciU S A 106: 16894. 

3. Parr CS, Cummings MP (2005) Data sharing in 
eeology and evolution. Trends Eeol Evol 20: 362- 
363. 

4. Hanson B, Sugden A, Alberts B (2011) Making 
data maximally available. Seienee 331: 649. 

5. Huang X, Qiao G (2011) Biodiversity databases 
should gain support from journals. Trends Eeol 
Evol 26: 377-378. 

6. Vision TJ (2010) Open data and the soeial 
eontraet of seientifie publishing. BioSeience 60: 
330-331. 

7. Whitloek MC (2011) Data archiving in ecology 
and evolution: best practices. Trends Eeol Evol 
26: 61-65. 

8. Whitloek MC, McPeek MA, Raushcr MD, 
Rieseberg L, Moore AJ (2010) Data archiving. 
Am Nat 175: 145-146. 

9. Reichman O, Jones MB, Schildhauer MP (201 1) 
Challenges and opportunities of open data in 
ecology. Science 331: 703—705. 

10. Tenopir C, Allard S, Douglass K, Aydinoglu AU, 
Wu L, et al. (2011) Data sharing by scientists: 
practices and perceptions. PLoS ONE 6: e2 1101. 

11. Zamir D (2013) Where have all the crop 
phenotypes gone? PLoS Biol 11: el001595. 

12. Hartter J, Ryan SJ, MacKcnzic CA, Parker JN, 
Strasser CA (2013) Spatially explicit data: stew- 
ardship and ethical challenges in science. PLoS 
Biol 11: el 00 1634. 

1 3. National Human Genome Research Institute 
(2013) Rcalhrmation and extension of NHGRI 
rapid data release policies: large-scale sequencing 
and other community resource projects. Avail- 
able: http:/ /www.gcnomc. gov/ 10506537. Ac- 
cessed 14 October 2013. 

14. Huang X, Hawkins BA, Lei F, Miller GL, Favret 
C, et al. (2012) Willing or unwilling to share 
primary biodiversity data: results and implications 
of an international survey. Conserv Lett 5: 399- 
406. 

15. Milia N, Congiu A, Anagnostou P, Montinaro F, 
Capocasa M, et al. (2012) Mine, yours, ours? 
Sharing data on human genetic variation. PLoS 
ONE 7: c37552. 

16. Drew BT, Gazis R, Cabezas P, Swithers KS, 
DengJ, et al. (2013) Lost branches on the tree of 
life. PLoS Biol 11: e 100 1636. 

17. Savage C, Vickers A (2009) Empirical study of 
data sharing by authors publishing in PLoS 
journals. PLoS ONE 4: c7078. 

18. Wolkovich EM, Regetz J, O'Connor MI (2012) 
Advances in global change research require open 
science by individual researchers. Glob Change 
Biol 18: 2102-2110. 



Data re-use: The data on embargo selec- 
tions of Dryad data authors [42] were kindly 
compiled and archived by Todd J. Vision for 
this paper. We are grateful for the contribution. 
Co-authorship was not offered as the data are 
only a small part of the study. 



19. Piwowar HA, Vision TJ, Whitloek MC (2011) 
Data archiving is a good investment. Nature 473: 
285. 

20. Stodden V, Borwein J, Bailey DH (2013) 'Setting 
the default to reproducible' in computational 
science research. SIAM News 46: 4-6. 

21. Duke CS, Porter JH (2013) The ethics of data 
sharing and reuse in biology. BioSeience 63: 483- 
489. 

22. FoxJW (2013) The downside of data sharing: 
more false results. Available : http: / / 
dynamicecology.wordpress.com/20 13/07/ 1 7/ 
thc-downsidc-of : data-sharing-morc-falsc-rcsults/. 
Accessed 9 September 2013. 

23. Piwowar HA, Day RS, Fridsma DB (2007) 
Sharing detailed research data is associated with 
increased citation rate. PLoS ONE 2: c308. 

24. Piwowar H (2013) Altmetrics: value all research 
products. Nature 493: 159. 

25. Ingwcrscn P, Chavan V (201 1) Indicators for the 
Data Usage Index (DUI): an incentive for 
publishing primary biodiversity data through 
global information infrastructure. BMC Bioinfor- 
matics 12: S3. 

26. Roche DO, Jennions MD, Binning SA (2013) 
Data deposition: fees could damage public data 
archives. Nature 502: 171. 

27. Gratten J, Wilson A, McRae A, Beraldi D, 
Visscher P, et al. (2010) No evidence for warming 
climate theory of coat colour change in Soay 
sheep: a comment on Maloney et al. Biol Lett 6: 
678-679. 

28. Maloney SK, Fuller A, Mitchell D (2010) A 
warming climate remains a plausible hypothesis 
for the decrease in dark Soay sheep. Biol Lett 6: 
680-681. 

29. Nelson B (2009) Data sharing: empty archives. 
Nature 461: 160-163. 

30. Van Noorden R (2013) Data-sharing: everything 
on display. Nature 500: 243-245. 

31. Piwowar H, Vision TJ (2013) Data reuse and the 
open data citation advantage. PeerJ 1: el 75. 

32. Brown CT (2013) The cost of open science. 
Available: http:/ /ivory.idyll.org/blogY the-cost- 
of-opcn-science.html. Accessed 15 June 2013. 

33. Dryad (201 3) Joint Data Archiving Policy (JDAP). 
Available: http://datadryad.org/pages/jdap. Ac- 
cessed 11 September 2013. 

34. Vines TH, Andrew RL, Bock DG, Franklin MT, 
Gilbert KJ, et al. (2013) Mandated data archiving 
greatly improves access to research data. FASEB J 
27: 1304-1308. 

35. Wykstra S (2013) Data access policies landscape. 
London: figshare. doi: 10.6084/m9. figshare. 
827268 

36. Roberts R (2013) Dude, where's my data? 
Available: http://blogs.plos.org/biologue/2013/ 
09/04/ dude-wheres-my-data/. San Francisco: 
PLoS Blogs. Accessed 11 September 2013. 



Author Contributions 

The author(s) have made the following declara- 
tions about their contributions: Wrote the 
paper: DGR RL SAB TMH LES KEG HK 
MDJ LEBK. 



37. Noor M, Zimmerman K, Teeter K (2006) Data 
sharing: how much doesn't get submitted to 
GenBank? PLoS Biol 4: c228. 

38. Alsheikh-Ali A, Qureshi W, Al-Mallah M, 
IoannidisJ (2011) Public availability of published 
research data in high-impact journals. PLoS 
ONE 6: c24357. 

39. EUwood ER, Temple SA, Primack RB, Bradley 
NL, Davis CC (2013) Record-breaking early 
flowering in the eastern United States. PLoS 
ONE 8: c53788. 

40. Page RDM (2013) "Lost branches on the tree of 
life" — why must the answer be enforcing behav- 
iour? Available: http:/ /iphylo. blogspot.co.uk/ 
201 3/09/branches-on-tree-of-life- why-must, 
html. Accessed 12 September 2013. 

41. Baker C (2013) Journal of Heredity adopts joint 
data archiving policy. J Hered 104: 1. 

42. Vision TJ (2013) Embargo selections of Dryad 
data authors [data]. London: figshare. 
doi:10.6084/m9.figshare.805946 

43. Clutton-Brock T, Sheldon BC (2010) Individuals 
and populations: the role of long-term, individual- 
based studies of animals in ecology and evolu- 
tionary biology. Trends Eeol Evol 25: 562-573. 

44. Haff TM, Roche DG, Lanfear R, Binning SA, 
Schwanz LE, et al. (2013) Survey results for 
Roche et al. PLoS Biology Troubleshooting 
public data archiving: suggestions to increase 
participation [dataj. London: figshare. doi: 
1 0.6084/m9.figshare.8 1 1 80 1 

45. Butler D, Cyranoski D (2013) Flu papers spark 
row over credit for data. Nature 497: 14-15. 

46. White EP, Baldridge E, Brym ZT, Locey KJ, 
McGlinn DJ, ct al. (2013) Nine simple ways to 
make it easier to (re) use your data. PeerJ 
PrePrints 1: c7v2. doi:10.7287/peerj. preprints. 
7v2. 

47. Favaro B (2013) Authorship in the era of big data. 
Available: http:/ /storify.com/brettfavaro/ 
authorship-in-the-cra-of-big-data. Accessed 9 
September 2013. 

48. Lortie C (2013) A proposed policy for data reuse 
recognition. London: figshare. doi: 10.6084/ 
m9.ligsharc.7597 11. 

49. Creative Commons (2013) CC0 use for data. 
Available: http:/ / wiki.crcativecommons.org/ 
CC0_use_for_data. Accessed 24 September 2013. 

50. Mietchen D (2012) Attribution stacking as a 
barrier to reuse. Available: http://wir.okfn.org/ 
20 1 2/0 1 /27/attribution-stacking-as-a-barrier-to- 
reuse. Accessed 9 September 2013. 

51. Byrnes J (2013) An open letter to ISI Web of 
Knowledge, Google Scholar, and SciVcrse Sco- 
pus. London: figshare. doi: 10. 6084/m9 .figshare. 
809563. 

52. Vincy I (2013) Altmetrics: research council 
responds. Nature 494: 176. 

53. (2013) San Francisco Declaration on Research 
Assessment. Available: http://am.ascb.org/dora/. 
Accessed 11 September 2013. 



PLOS Biology | www.plosbiology.org 



5 



January 2014 | Volume 12 | Issue 1 | e1001779 



